Lifetimes for the lowest three transitions in the nucleus 120 Xe have been The available data are best described by the Fermion Dynamic Symmetry Model (FDSM).
the neutrons occupy orbitals located midway between the closed shells of N=50 and N=82.
The low-lying collective states of the nuclei in this region appear to be described well in the O(6) limit of the Interacting Boson Model (IBM) [1] , with a clear test of the model being the measured lifetimes of these states. The first lifetime measurements in this nucleus, by Kutschera et al. at Heidelberg [2] , yielded a lifetime of τ = 124(15) ps for the 2
transition. Subsequent measurements made at Notre Dame [3] gave a value of τ = 122 (26) ps, which appeared to confirm the value of Ref. [2] . Indeed, the extensive compilation of Raman et al. [4] , gives τ = 122 ps as the adopted value for the lifetime of this transition.
This compilation also shows a "saturation" effect of the B(E2; 0 + → 2 + ) value for the eveneven Xe isotopes at mid-shell (around N=66). This effect has been attributed to the filling of the neutron orbitals [5] since their contribution to the total quadrupole moment is very small. This effect also has been explained in IBM-2 by incorporating Pauli spin factors into the Hamiltonian operators [6] . Very recently, however, a discrepancy has arisen over the value of the lifetimes in this nucleus, in that Dewald et al., in a series of measurements at Köln, have reported the lifetime of the 2
Ref. [4] ), τ = 53(2) ps [7] , and τ = 75(7) ps [8] . These values differ by roughly a factor of two from the earlier measurements of Refs. [2] and [3] and a direct consequence of the new value is the disappearance of the aforementioned "saturation" effect.
This paper describes our attempts to resolve this discrepancy. We have remeasured the lifetimes of states in 120 Xe using the Recoil Distance Method (RDM) [9] and our new result for the lifetime of the 2 Sample spectra for several recoil distances, taken with the detector placed at 31. Each set of R d defined a decay curve for a given transition. All such R d curves were fitted with a combination of exponential functions and the lifetime for each level was extracted from these fits. This fitting was performed using the computer code LIFETIME [12] . In extracting lifetime information, this code allows the following corrections to be applied to the data: changes in the solid angle subtended by the detectors due to the changing ion position along the flight path; changes in solid angle subtended by the detector due to the relativistic motion of the ion; changes in the angular distribution due to the attenuation of alignment while the ion was in flight; and, slowing of the ion in the stopper material.
Corrections were also made to the data to account for the detector efficiency and internal 3 conversion. The most significant correction made, however, was that for the effects of cascade feeding, both observed and unobserved, from higher lying states. To account for this, we assumed a two-step feeding process into each level for which the observed intensity feeding into the level was less than the observed intensity decaying out of the level. One of the feedings is from the next highest transition in the yrast cascade, while the other represents all unobserved feeding (i.e. feeding from the γ-ray continuum and non-yrast states). The relative intensities for the observed states were determined from the data collected by the detector placed at 90.2
• . Initial relative intensities for the levels representing the unobserved feeding were determined by taking the difference between the observed intensity into a given level and the observed intensity out of the said level. In the fitting, then, both the lifetimes and the initial relative strengths (at t = 0) of all levels representing unobserved feeding were treated as variables to obtain the best fits to the experimental data.
The fits to the data for the 2 + → 0 + , 4 + → 2 + and 6 + → 4 + transitions are shown in Fig. 2 , and the lifetimes (as well as the B(E2) values) corresponding to these fits are presented in Table I . Also included in Table I , for comparison, are: the previously adopted value from Ref. [2] , the most recent results from Köln [8] , and the results from Ref. [10] .
As can be seen, our results are in agreement (within errors) with those of Ref. [7, 8] and in remarkably good agreement with that of Ref. [10] .
We have investigated in some detail the difference between our present result for the lifetime of the 2 + state and that of Refs. [2, 3] and can attribute it to: (a) a more accurate treatment of the side-feeding into the ground state band; and, (b) a larger range of recoil distances (and hence flight times) covered in the present measurement. In effect, the two are related since the larger range of recoil distances was crucial in identifying the side-feeding lifetimes. Indeed, our data is best fitted by assuming a long-lived transition (of unknown origin) feeding into the 6 + state (or higher) with an estimated lifetime of 3500 ps. If this feeding transition were ignored in the current analysis, and only the data corresponding to the range of distances covered in Refs. [2] and [3] included in the fits, the resulting lifetime for the 2 + → 0 + transition would be τ ∼ 130 ps, almost identical to that of Ref. [2] .
We have calculated the B(E2) values for the first few yrast states in
120 Xe in the framework of the Fermion Dynamic Symmetry Model (FDSM) and the calculated values also are included in Table I . The building blocks of the FDSM are the correlated S and D (monopole and quadrupole) fermion pairs. This model was recently extensively reviewed [13] and thus only the salient features will be discussed here.
For the Xe isotopes, the combined neutron-proton FDSM highest symmetry is SO ν (8) × SO π (8) , and the Hamiltonian is:
All the operators in Eq. (1) are defined in [13] , and the strengths of the interactions of Eq.
(1) are in units of MeV. In computing the B(E2)'s, the proton (neutron) effective charge e π (e ν ) is fixed at 0.19 eb (0.16 eb).
The model space is restricted to the S-D subspace in the normal-parity shells (heritage u = 0, corresponding to no broken pairs). Although the particles in the abnormal-parity levels are not included explicitly, they are included effectively by the constraint that there is a distribution of particles between the normal and the abnormal parity levels. The number of pairs (N 1 ) in the normal-parity levels is treated as a good quantum number and is calculated from the semi-empirical formula determined globally from the ground state spin of the oddmass nuclei [13] . For instance, according to the semi-empirical formula, N π1 =3 for 126 Xe and 128 Xe, while N π1 =4 for 122 Xe and 124 Xe. This difference in neutron pair number causes the staggering of the B(E2) values with neutron number.
In Fig. 3 , the xenon B(E2; 0 + → 2 + ) values as a function of the neutron number from the present work, along with the results reported in Ref. [2] , Ref. [8] and Ref. [10] are
shown. The calculated B(E2)'s for these states using the IBM-2 (with Pauli factors) [6] and the FDSM [13] are also presented in the same figure This work has been supported in part by the National Science Foundation via grants to the University of Notre Dame, Drexel University, and the University of Pittsburgh. b Ref. [8] .
TABLES
c Ref. [10] .
d see text.
e Lifetime of the 8 + level could not be separated from the side feeding lifetime. The value given is, thus, an upper limit. 
